China's healthcare system, including the reform, health insurance coverage and utilization, hospital management, cost, medication, and others (3) (4) (5) . China has a large aging population. It is projected that by 2050, the older population will make up a quarter of its total population. The middle-aged and elderly face fast deteriorating health conditions and increasing medical cost, and their health care is of special importance. When facing illness, a person may choose from inpatient treatment, outpatient treatment, and selftreatment. Inpatient treatment is defined as an appointment, procedure, and/or treatment requiring an overnight stay in a health facility. It usually corresponds to more severe illness conditions and poses a more serious health and financial threat.
Health cost has been an important topic and been studied in China as well as in many other countries (6) (7) (8) (9) (10) . In previous studies, many efforts have been contributed to investigate medical costs and the associated factors for middle-aged and elderly people in China. Jiang and others studied the access to health care and the medical expenditure for the subjects aged 45 years and above who were randomly selected in mainland China (5). Wang and others investigated characteristics associated with insurance utilization and the association of treatment cost and insurance utilization for the middle-aged and elderly people with samples randomly collected in mainland China (11) . For medical expenditure, associated factors that have been identified include demographic characteristics, such as age, gender, education and occupation, insurance status, living area, and so on (12) (13) (14) (15) (16) . However, all the above studies do not have enough evidence to quantify the results specifically for middle-aged and elderly population who have inpatient treatment. Also, characteristics and effects of inpatient treatment in Central China have received less attention.
The goal of this study is to provide an updated and comprehensive description of inpatient treatment for the middle-aged and elderly (45 years old and above) in Central China. China is a large country with significant spatial variations. Of special interest is the highly populated, less-developed, and agriculturedominating Central China. This area has a lower socioeconomic status and lower quality of health care, and as a result, illness may have more serious consequences. This study complements the existing literature along the following aspects. First, it focuses on inpatient treatment, which has characteristics significantly different from the other types of treatments. As inpatient treatment corresponds to more serious illness, it is more important from a healthcare perspective. Second, it comprehensively characterizes multiple aspects of inpatient treatment, including prevalence, characteristics, and cost. In contrast, most of the existing studies have focused on only a single aspect. Third, it focuses on the middle-aged and elderly, whose health care deserve more attention. Fourth, unlike many published studies, it is not limited to the treatment of a specific type of illness. Fifth, most of the existing studies were based on databases constructed by the central and local governments or hospitals. Such databases are designed to describe inpatient treatment from the healthcare providers' perspective. Instead, in this study, data were collected using survey and can better describe inpatient treatment from the patients' perspective. In addition, the survey also collected data on subjects without inpatient treatment for comparison. Such data are not available in hospital databases. Last, quite a few studies analyzed data collected on or before 2008. The reform launched in 2009 has fundamentally changed the healthcare system, and there is a strong need for an updated data collection and analysis.
MaTerials anD MeThODs

Data collection
The survey was conducted in August 2013. Samples were collected in the Henan province, which is the largest province in and representative of Central China. It is one of the least developed areas in China, highly populated, and agriculture-dominating. The study was approved by the Research Ethics Review Committee at the Renmin University of China.
At the beginning of each survey, the interviewer introduced the nature of the survey. Each interviewee was asked to sign an informed consent form. Information was collected to determine inclusion. An interviewee was excluded if he/she refused to participate, was younger than 45 years, or could not provide reliable information on illness conditions and expenditure. A total of 1,464 subjects finished the survey, with a response rate of 68%. The main reasons for refusal included "not comfortable with disclosing certain information, " "no time to finish survey, " and "concerns over how the results will be presented. " For over 95% of the non-responders, basic demographic information was collected. Analysis suggested comparability of the responders and non-responders.
The survey collected demographic and personal information, including gender, age, marital status, education, occupation, area (rural or urban), physical condition, income, presence of chronic disease, and health insurance coverage and utilization. To measure the accessibility of health care, information was collected on the distance to the nearest hospital and its type (17) . Data were collected on all episodes of inpatient treatment during a period of 12 months prior to the survey. For each episode, data were collected on (a) illness leading to treatment, (b) distance to the hospital for treatment (which may differ from the nearest one) and its type, (c) reason(s) for choosing the specific hospital, (d) days of hospitalization, (e) treatment outcome, (f) cost (which includes cost of treatment, transportation/food/accommodation, medicine/supplies, unofficial gift, and lost income. The amount of insurance reimbursement, if insurance was utilized, was also collected.), (g) sources used to finance the cost (income, savings, funds from relatives and friends, and other sources), and (h) whether insurance was utilized. Cost was denominated in the unit RMB (100EUR = 819RMB by the exchange rate on 1st August 2013).
Data analysis
The subjects' characteristics for the whole cohort and subgroups stratified by the number of inpatient treatments were summarized. Subjects with different inpatient treatment status were compared. p Values were computed from chi-squared tests for categorical variables and t tests for continuous variables. Summary characteristics of inpatient treatment were described for all episodes combined and for the first to sixth episodes of each subject. Multivariate analyses were conducted, controlling for confounders. The first set of multivariate analysis is on the frequency of inpatient treatment. Of special interest is the contrast between those with at least two inpatient treatments and those with only one. Logistic regression analysis was conducted, and the adjusted odds ratios (aOR) and p-values were conducted. The second set of analysis is on the pursuit of health care. Specifically, we analyzed whether grade III hospitals were used for treatment. The dominating majority of hospitals in China are public and under a unified grading system, with grade III hospitals providing the best quality of care and also being the most expensive (18) . A binary variable was created to indicate whether a grade III hospital was used for treatment. Logistic regression analysis was conducted, and the odds ratios and their significance levels were computed. The third set of analysis is on the cost of inpatient treatment (for those with at least one episode). The first type of cost is the total cost, defined as the sum of cost on treatment, transportation/food/accommodation, medicine/supplies, unofficial gifts (to doctors and nurses), and lost income (due to illness). The second is the out-of-pocket (OOP) cost defined as the total cost minus insurance reimbursement. Linear regression was conducted. The estimated regression coefficients and their significance level were computed. Analysis was conducted using S-Plus Version 8.2 (TIBCO Software Inc.).
resUlTs sample characteristics
The results are shown in Table 1 . A total of 582 subjects had at least one inpatient treatment, and 160 had more than one. In the comparison of patients' characteristics of those with and without inpatient treatment, the age distribution is significantly different (p < 0.001), with those having inpatient treatments being older. The distribution of education is also significantly different (p = 0.007). For example, 20.7% in the group of no inpatient treatment had senior high school, compared to 15.3% in the group having inpatient treatment. Another significant variable is occupation (p = 0.009). Those with inpatient treatments are more likely to be from urban (59.6% versus 50.3%, p < 0.001) and have insurance (99.3% versus 97.7%, p = 0.02). In addition, they are more likely to have bad physical conditions (p < 0.001) and chronic diseases (p < 0.001). In the comparison of those with two or more inpatient treatments against those with one, age, physical condition, and presence of chronic disease are significant. The observed patterns are similar to those in the first set of comparison.
characteristics of inpatient Treatment episodes
The 582 subjects had a total of 823 episodes of inpatient treatments ( Table 2 ). The numbers of subjects with 1-6 episodes are 582, 160, 51, 16, 10, and 4, respectively. With small counts, statistics for the fourth to sixth episodes are less reliable. 98.4% of the episodes were treated in public hospitals with the majority of which being in grade II (45.7%) and III (40.4%) hospitals. The distributions across the first three episodes are similar. The average distance to hospital is about 56 km. Multiple factors contributed to the choice of hospital, with the most common concern being the quality of treatment (58.8%), followed by easy-to-use insurance (38.0%) and close distance (36.0%). The average days of hospitalization is 17.8, and a decreasing trend across treatments is observed (18.5, 16.7, and 15.2 days for the first to third treatments). The outcomes are mostly positive, with 14.0% cured and 79.8% getting better. The distributions differ across treatments. For example, 16.3%, 10.7%, and 5.9% were cured for the first to third episodes, respectively. The average gross total cost is about 14,478RMB. The largest cost category is treatment, followed by lost income, transportation/ food/accommodation, and medicine/supplies. The average insurance payment is 5,521RMB, and the average OOP cost is 9,260RMB. In terms of financing, 65.2% was funded by income, followed by funds from relatives and friends (20.6%) and savings (11.4%). Differences are observed across episodes. Insurance was used for the majority of the episodes (93.6%).
Multiple illness conditions led to inpatient treatment. The most common is cardiovascular and cerebrovascular diseases (36.8%), followed by stomach and digestive diseases (10.9%), hypertension (7.7%), and others. Many other conditions, such as cervical spine diseases and trauma fractures, also led to inpatient treatments, but are less common.
Frequency of inpatient Treatment
In analysis, 32 records with missing measurements are removed, leading to an effective sample size of 550. The results are shown in Table 3 . The association for age is significant. With the 45-to 50-year group as reference, the 51-60, 61-70, and 70+ age groups have aORs 2.472, 2.517, and 4.46, respectively. In addition, the presence of chronic disease is significant, with an aOR 4.229 (p = 0.024).
Utilization of grade iii hospitals
Different treatment episodes have different characteristics ( Table 2) . In this analysis, we focus on the first episodes of all subjects. Analysis on the rest five episodes is not conducted with a sample size consideration. Three records with missing measurements are removed, leading to an effective sample size of 579. The analysis results are shown in Table 4 . Those being female (aOR 1.594, p = 0.024), being married (aOR 2.266, p = 0.004), and having a higher income (aOR 1.014, p = 0.047) are more likely to use grade III hospitals.
cost of Treatment
The multivariate analysis results are presented in Table 5 . As above, analysis is conducted on the first episodes of all subjects. Removing records with missing measurements leads to effective sample sizes of 548 and 508, respectively, for total and OOP cost. In the analysis of total cost, education is significant. With no schooling as the baseline, those with senior high and junior college and more spent 11.9 K RMB (p = 0.018) and 13.6 K RMB (p = 0.048) more, respectively. The type of hospital used for treatment is also significant. With grade I hospital as the baseline, subjects using grade III hospital spent 12.6 K RMB more (p = 0.003). Another significant variable is insurance utilization. Not using insurance led to 12.3 K RMB more cost (p = 0.024).
In the analysis of OOP cost, the same set of variables is found to be significant. For education, only the senior high category is significant, with an estimated coefficient of 10.6 K (p = 0.014). Using grade III hospital leads to 9 K more cost than using grade I hospital (p < 0.001). Not using insurance leads to 17.4 K more cost (p < 0.001).
DiscUssiOn
China has a fast aging population. Illness conditions, treatment, and their consequences for the middle-aged and elderly are of significant interest for healthcare providers, researchers, and policy makers. This is especially true for the less-advantaged areas, for example, the highly populated and agriculture-dominating Central China as surveyed in this study. Using survey, this study is able to better characterize several important aspects of inpatient treatment. Specifically, studies based on hospital databases do not have information on people without treatment, and they are likely to be biased due to the specialty, type, and location of hospitals. In comparison, this study better describes inpatient treatment on the population level. The prevalence of inpatient treatment is found to be high, with 39.8% of the surveyed subjects having at least one episode. Illness that leads to inpatient treatment has serious health and financial consequences (19) . The observed high prevalence deserves special attention. The illness conditions that led to inpatient treatments are highly correlated with aging. The frequency of different illness observed in this study can assist better distributing healthcare resources.
Inpatient treatments dominatingly happened in grade II and III hospitals. With an average travel distance of 56 km and a high variation, the accessibility to health care is less satisfactory, at least for some subjects. Similar concerns have been raised in the literature (20) . Treatment quality was of the most concern for choosing a specific hospital, which is reasonable considering the special nature of inpatient treatment. Accessibility and insurance utilization also play important roles. Under an effective healthcare system, such factors should play minimal roles in healthcare pursuit. Further work is needed to improve accessibility and to reduce the obstacles in using insurance (11, 17) . The treatment results are dominatingly positive, with only 5.5% staying the same and 0.7% getting worse. Inpatient treatment is expensive (21, 22) . The average gross total and OOP costs are 14.5 K and 9.3 K RMB, respectively. In the Henan province, the per capita GDP is 24.7 K RMB. Even though insurance covers a significant amount of cost (5.5 K on average), the remaining OOP cost is still high and can pose a serious financial burden, which is consistent with the study comparing health expenditure spending with the economic growth in Brazil, Russia, India, China, and South Africa (8) . Cost for the majority of episodes was funded by income and savings. However, cost of 20.6% of the episodes had to be supported by funds from relatives and friends, which causes a long-term financial burden. The healthcare and insurance systems need improvement to alleviate the financial consequences (13) . The insurance utilization rate is high, which is different from that reported in some recent studies (11) . The subjects had up to six episodes of inpatient treatments, and different episodes had different characteristics. The variations across episodes are associated with multiple factors, especially the characteristics of illness.
Only age and the presence of chronic disease are associated with the frequency of treatment. The positive association for age is reasonable, as the common illness conditions leading to treatment are aging-related. The presence of chronic disease has been adopted as a surrogate for overall health conditions (11, 17, 20) , and the observed positive association is consistent with the literature. Other personal and demographic characteristics are not associated with frequency. This observation differs from that in some recent studies (14, 17) . The result is "positive" in the sense that no less-advantaged group is identified. The difference may be partly attributable to the homogeneity of survey subjects.
Multiple factors contribute to the utilization of grade III hospitals for inpatient treatment. Gender, marital status, and education are found significant. The pursuit of health care is a complex process (23, 24) . These factors may contribute via a psychological way as well as associate with other factors. It is noted that in marginal analysis, subjects in rural areas are less likely to use grade III hospital (24) ; in univariate and multivariate analyses, per capita income is significant. Such results may suggest disparity. Grade III hospitals provide the highest quality of care. In this sense, those living in rural and/or with lower income are less advantaged. Meanwhile, the higher inpatient treatment copayments are required for the rural citizens, so they are more likely to drop out of the inpatient treatment than citizens in urban areas (25) . The inequalities of health resources and thus treatment gaps in rural and urban areas have also been investigated in China, India, and U.S. in other studies (26, 27) . Further adjustment of the healthcare and insurance system is needed to eliminate disparity (25) .
Health expenditure has been an important topic and been studied in China as well as in many other countries (6) (7) (8) (9) (10) . In the analysis of cost, education, type of hospital, and insurance utilization are significant. The significant association for education is partly confounded by the type of hospital used. The high cost of grade III hospitals is associated with the high quality of care. It may also be correlated with the severity of illness. Unfortunately, such information cannot be obtained from survey. Medical records from hospitals have to be collected and analyzed. A small number of subjects did not use insurance in their inpatient treatments. Under the present system, insurance utilization is not automatic, and recent studies have found that there are still a small number of patients who had but did not use insurance (11) . The survey did not collect information on why insurance was not used, and thus, further analysis is not conducted (17) . However, in spite of the high insurance utilization in inpatient treatment in our study, it may not implicate satisfactory outcomes (28) , and thus calls for more attention in the further study.
This study has limitations. To collect certain specific information (for example, the prevalence of inpatient treatment, amount of lost income, etc.), survey was used. Survey data have limitations, including possible recall bias and limited information (29) . More detailed information on illness, treatment, and outcome has to be obtained from hospitals. As the surveyed subjects used quite a few different hospitals, collecting hospital data is not feasible. When selecting samples, we strived to achieve randomness and representativeness. We have examined data in multiple ways, and there is no obvious sign of sampling bias. However, without having access to more detailed data on the surveyed areas, we are not able to fully confirm representativeness. With limited resources, sample collection was limited to the Henan province, which is representative of Central China. Health conditions and health care vary significantly in China (30) . A counterpart study in other areas is also of interest.
cOnclUsiOn
This study has provided an updated and comprehensive description of inpatient treatment for the middle-aged and elderly in Central China. It has been found that inpatient treatment has a high prevalence. Its characteristics, age, and the presence of chronic disease are significantly associated with the number of inpatient treatments. The findings can assist healthcare providers to better reform the system. Multiple factors are identified as associated with grade III hospital utilization and cost. Policy interventions are needed to make hospitals more accessible and more affordable.
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